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(54) VIDEO EDIT SUPPORTING SYSTEM 

(57)Abstract: 

PURPOSE: To make an automatic division of a shot by 
detecting a plurarity of cut points based on a plurarity of 
division references in editing video. 
CONSTITUTION: A video source 1 1 is reproduced by a 
reproducing/recording device 1 2A and displayed on a 
display device 1 5. An operator 1 7 makes an input from 
an input unit 1 6 and gives an index at an index supply 
section 13B. At the time of editing, a shot automatic 
division processing section 1 3A makes a choice from 
among a plurarity of cut points divided based on the 
given references to be displayed on a display device 
1 5B. When simple directions changing the shot length to 
'long' and to 'short' are supplied from an input unit 16, 
another cut point is displayed on the display device 1 58. 
By repeating such processing, the video editing can be 
performed. 
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Conflate English Translation of JP 05-290549 

[SCOPE OF CLAIMS FOR PATENT] 
[Claim 1] 

A video edit supporting system serving to support an 
apparatus for editing video and audio characterized by 

t 

comprising: 

an index supply section for recording index information 
serving as a marker for a content of the video and audio; 

a shot automatic division processing section for 
automatically detecting shots based on a plurality of references 
previously provided and showing, at the time of editing, a cut 
point defined based on another reference as a candidate with 
respect to an instruction to change a length of the shot defined 
based on a particular reference; and 

a display device of displaying a candidate shot. 
[Claim 2] 

A video edit supporting system as claimed in Claim 1, 
characterized in that the shot automatic division processing 
section employs audio information as one of the plurality of 
references used for the automatic detection of the shot. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[FIELD OF INDUSTRIAL APPLICATION] 

1 
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The present invention relates to a video edit supporting 
system for automatically editing videos in response to an 
instruction given thereto in editing the stored videos. More 
specifically, a sequence of videos (hereinafter, referred to 
as shot) having a certain meaning is automatically divided from 
a sequence of stored videos (hereinafter, referred to as video 
file) and displayed. A user, watching the display, provides 
a simple instruction such as 'longer" or "shorter" to thereby 
change a length of the shot to be automatically divided and 
displays the shot again. The present invention relates to the 
video edit supporting system for performing the editing work 
by repeating the foregoing process. 

[0002] 

[PRIOR ART] 

Conventionally, a shot division was performed referring 
to a memorandum relating to video contents af ter the entire video 
file was carefully watched and listened in editing the stored 
videos. Further, in a method of dividing the shot confirming 
the video contents in a still picture state, a heavy error is 
generated between an initially conceived shot-division image 
and a post-editing image by incorrectly recognizing where the 
shot is consecutive , or the like . In order to prevent the problem 
from happening, it was necessary to repeatedly confirm the 
post-editing video and the linkage of the audio in performing 
the editing by, for example, repeatedly copying a necessary part 
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after a sequence of moving pictures is reproduced and confirmed 
in a frame feeding state. There was also a disadvantage that 
it was not. possible to accurately perform the shot division in 
the case of speedy editing and in terms of an editing image 
conceived while watching the consecutive videos. Further, it 
was not possible to automate an entire process relating to the 

shot division, which therefore required a manual work. 

[0003] 

The video, which is rather difficult to be provided with 
a search key, cannot be easily subjected to a search processing 
in contrast to a letter. However, the search of the moving 
picture employs a method of previously appending a signal 
recognizablebyahumanasamarker, thatisanindex, toaspecific 
frame to thereby perform the search referring to the index, or 
the like . In a videotape recorder of a certain type , as an example , 
a search signal is recorded on the videotape in a corresponding 
manner when recording starts to thereby more efficiently search 
a starting point of the recording, and there is a laser disk 
adapted in the same manner provided with a function such as a 
chapter search. The index can be mechanically appended to a 
block of specific videos. However, when the indexing is required 
beyond the level of a sin^jle automatic recording such as searching 
the starting position of the recording, it had to be done by 
confirming the content of each still picture, which had no choice 
but to depend on a manual labor. 
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[0004] 

Methods of detecting the outpoints are recited in Nagasaka, 
Tanaka: lQ-5, pp. 642 of tlie National Convention of Information 
Processing Society of Japan, firsthalf of 1990, Otsuji, Sotomura, 
Oba: D-675, pp. 7-387 of the Spring National Convention of 
Institute of Electronics 1991, Otsuji, Sotomura, Oba: D-210, 
pp. 6-212 of the Autumn National Convention of Institute of 
Electronics 1991, and the like. 
[0005] 

B'urther, as an example of the shot division references, 
a method of extracting an object area focusing on a photogenic 
object in the video includes methods recited in Nagao, Soma, 
Ando et al. : IE90-105 of the Technical Report of Institute of 
Electronics 1990, Akyoin, Ide, Nagahashi : D-267, pp. 6-269 of 
the Autumn National Convention of Institute of Electronics 1991 , 
inui, Hosono, Yaittada: D-191, pp. 6-193 of the Autumn National 
Convention of Institute of Electronics 1991, and the like. 
[0006] 

As a post-area-extraction processing can be mentioned 
methods recited in Ueda, Mase, Suenaga: D-220., pp. 6-222 of the 
Autumn National Convention of Institute of Electronics 1991, 
Inoue, Koyama: D-200, pp. 6-202 of the Autumn National Convention 
of Institute of Electronics 1991, Koyama, Inoue: 21-1, pp. 381 
of the Annual convention of TV Academy 1991, ITEC '91, and the 
like. 

4 
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[0007] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

In order to perform the shot division In editing the stored 
videos, it is necessary to carefully watch and listen the entire 
video file, which is time-consuming. Further, to perform the 
shot division confirming the video contents in the still picture 
state included a disadvantage that the heavy error was generated 
between the initial editing image conceived when the videos were 
consecutively displayed and the post-editing image . Therefore, 
in order to eliminate the disadvantage, it was necessary for 
the videos, which hadbeen edited then, tobe repeatedly confirmed 
while simultaneously performing the editing work by means of 
the still picture. This was diaadvantageously quite 
complicated and time-consuming. 
[0008] 

It is rather difficult to append the search key to the 
video. The indexing beyond the level of tlie simple automatic 
recording such as searching the starting position of the 
recording always required a manual work , Therefore , it vras very 
difficult to record an image captured at the moment when it was 
viewed in a corresponding manner with respect to a relevant video 
frame. 
[0009] 

Therefore, a main object of the present invention is to 
provide a video edit supporting system capable of detecting cut 
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points and further automatically dividing a shot. 
[0010] 

[MEANS OF SOLVING PROBLEMS] 

A video edit supporting system according to the present 
invention comprises an index supply section for recording index 
information serving as a marker for a content of the video and 
audio, a shot automatic division processing section for 
automatically detecting shots based on a plurality of references 
previously provided and showing, at the time of editing, a cut 
point defined based on another reference as a candidate with 
respect to an instruction to change a length of the shot defined 
based on a particular reference, and a display device of 
displaying a candidate shot. The shot automatic division 
processing section enploys audio information as one of the 
plurality of references used for the automatic detection of the 

shot . 

[0011] 

[ACTION] 

According to the present invention, a plurality of shot 
divisions ranged from a short shot length division to a long 
shot length division is automatically performed in advance based 
on a plurality of division references . A user is provided with 
a division exan5>le similar to a shot division of a sequence of 
video frames having identical Index information for any part 
Indexed by the user and a division exanqple at an intermediate 
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level between the long-division-length division and the 
shorU-division-length division for any unindexed part. The 
user repeatedly uomraunicates a simple message such as "longer" 
or "shorter" in comparison to his/her ovm image for the Shot 
division videos to thereby perform the video editing . In other 
words, because breaks in the videos are automatically detected 
based on the plurality of conditions (references) , after the 
content of the video file is browsed once, the editing work only 
requires such processes as issuing the simple instruction to 
the videos per shot displayed based on the index information 
set by the user at that time, determining an arrangement order 
of the shots, and combining the videos with the contents of a 
plurality of video files when necessary. In the foregoingmanner, 
time consumed for such a complicated work as recording video 
frame numbers and the corresponding video contents, recording 
a shot division range conceived by the user, and the imaging 
of the video contents can be saved, thereby efficiently 
performing the editing work. Ifurther, any erroneous editing 
caused by wrong memory and false recognition can be thereby 
avoided. 
[0012] 

With respect to video information, in addition to such 
a processing as extracting the obj ect area and pursuing the object 
after the area extraction, characteristics of the respective 
area-extracted objects are extracted. The characteristics of 
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the respective objects are extracted based on conditions such 
as depth of focus, moving status, changing state, and 
relationship with respect to camera operation, which are 
referenced for the shot division. As an example of the shot 
division , while one or a plurality of extracted specific obj ects 
remains in a screen, it is regarded as one shot. Further, the 
videos between scene changes can be also divided as one shot 
if a specific object disappears from the screen. 
[0013] 

Regarding audio information, breaks of music, 
vocalization status of a particular speaker by means of speech 
recognition, noise level, noise property, and the like are 
employed as the division references. 
[0014] 

[EMBODIMENTS] 

Fig. 1 is a diagram illustrating a configuration according 
to an embodiment of the present invention. Reference symbols 
in the drawing respectively denote the followlngs . 11 denotes 
a video source, which is a video medium recorded on a laser disk, 
videotape, or the like. The video source 11 is fetched into 
a main control section 13 by means of a reproducing/recording 
device 12A. 13B denotes an index supply section for indexing 
the video contents through a key operation conducted by a user 
17 . When the user 17 operates an optional key watching the video 
contents, the index supply section 13B records a video frame 

8 
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number and the detail of the key . 13A denotes a shot automatic 
division processing section, wherein a plurality of shot 
divisions are performed to one video file and memorized. 12B 
denotes a reproducing/ recording device, wherein the videos per 
shot are recorded on the video mediian when the shot division 
desired by the user 17 is completed based on an interaction with 
the user 17 . In the case where the videos per shot are rearranged 
in a different order or combined with any shot of other video 
files at a final step of the editing work, the 
reproducing/recording devices 12A and 12B are alternately used 
to thereby interchange the videos . 14 denotes a display control 
section, which is a video synthesis control section for 
displaying the shot division videos and an output of the main 
control section 13. 15A and 15B are display devices for 
displaying the contents synthesized by the display control 
section 14. 16 denotes an input unit such as a key board and 
mouse, wherein the user 17 gives the instruction to correct the 
index information and shot division range. 
[0015] 

Fig. 2 shows examples of the cut point detection and shot 
division . 21-1 - 21-4 show an example of the division per scene 
change as an example of the cut point detection. More . 
specifically, shooting is teni)orarily halted at respective 
intervals between 21-1, 21-2, 21-3, and 21-4 and restarted. 
Therefore, the Videos represent scene changes which are quite 
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different from the respective previous videos and detected as 
the breaks of the cut points. 22-1 and 22-2 are divided based 
on the index information set by the user 17 . It is seen that 
22-1 focuses on a plane, while 22-2 focuses on an automobile. 
However, at a breakbetween 22-1 and 22-2, a video of the automobile 
is falsely set as a video of the plane. This shows that a lag 
is generated between timings when the key is pressed and released 
because the setting was done watching the videos at a normal 
speed. 23 is an example of the division based on the audio 
information, in which a continuous music including no break is 
recorded on the entire videos. Thus, one video file can be 
divided in a plurality of manners dependj.ng on which division 
method is employed. 
[00161 

Fig. 3 is an illustration of examples of the automatic 
shot division and an operation at the time of adjustment. 
Reference numeral 31 denotes a video file. Reference numeral 
32 denotes an index set by the user 17, in which index letters 
A and B are used. It is assumed that the plane and automobile 
are the video contents in the index letters A and B. Reference 
niomeral 33 denotes pre-adjustment division information for 
display, and 34 to 38 denote a plurality of exan^les of the shot 
automatic division. Looking at a display status prior to the 
adjustment, the division based on the index information is 
employed where the index 32 is set, while the division 36 
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performing the intermediate division is employed where the index 

32 is not included. 

10017] 

Next, a processing in the case of changing a division point 
in accordance with the user 17 's instruction is described 
referring to Fig. 4 . Four typical methods are described here, 
and reference numerals 40 to 43 show the methods 1 to 4, 
respectively. 40-8 denotes a part to be displayed prior to the 
adjustment, which corresponds to 33 in Fig. 33. 40-9 denotes 
a current division point requesting the user 17 's judgment. If 
the user gives the instruction "longer", a next candidate is 
selected from a plurality of division points baaed on the 
different division references temporally present prior to the 
next division point 40-11 of the division method to be displayed 
prior to the adjustment and after the current division point, 
that is a range of selection objects. 
[0018] 

In the method 1, the division point 40-10 closest to a 
value representing half of a time interval between the current 
division point and the next division point is selected. The 
video of the division point is displayed to the user 17, and 
the next instruction is received. In themethod2, the temporally 
earliest division point is selected from the division points 
to be selected. In the method 3, the farthest division point 
is selected. In the method 4, the division point is selected 
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by means of a condition expression n/s Tor a typical search method 
used in the case of searching relevant data from a plurality 
of data. Here, e is 2.718 as the base of natural logaritlim, 
and n is 1 or 2 . 
[0019] 

Further, though not described here, a range beyond the 
next division point may be selected as the selection object, 
or, if there is a tendency of regarding the break of the music, 
for example, as a division point in accordance with the user 
17 's preference for extracting the division point, division 
information on the display object thereafter may be replaced 
by the division based on a current reference or reference in 
compliance with the tendency, thereby constituting a more 
user-friendly system. 
[0020] 

Fig. 5 shows an example of screens of the display devices. 
Reference numerals 50 and 60 respectively correspond to the 
display device 15A and 15B. To describe the devices following 
operation steps, the user 17 previously looks over the video 
contents using a moving picture window 62 and a video operation 
button 63. Further, the keyboard shown in Fig. 1 is used to 
set the index information with respect to the video contents . 
The automatic division starts and ends in response to 
instructions from buttons 64-1 and 64-2 . When the button 64-1 
for starting the division is operated, the cut point detection 
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and shot division are started based on the different kinds of 
video division references . When the divisions of a plurality 
of kinds are completed, videos 52-1 to 52-3 for an automatically 
dividedshotaredisplayed, wherein the video 52-1 shows a leading 
video of the shot, the video 52-2 shows an intermediate video 
of the shot, and the video 52-3 shows a final video of the shot. 
Reference numeral 51 denotes a still picture window for 
displaying two types of contents, wherein a leading video of 
a shot before the vide 52-1 or a shot of the shortest division 
between 52-1 and 52-2 In the same manner, a window 53 displays 
a still picture after the video 52-3 or between the videos 52-2 
and 52-3 . Thus , the system can be used demanding no confirmation 
of the video contents. 
[0021] 

A shot division point is extended or shortened by means 
of buttons for "longer" and "shorter" shown with reference 
numerals 54 and 56. A part of the shot where the shot division 
point is extended or shortened is determined by clicking one 
of the frames of the videos 52-1 and 52-3. Wtien buttons 55 or 
57 respectively for "longer in altogether" and " shorter in 
altogether" are pressed, the cut division points for both the 
leading and final videos are extended or shortened. 
[0022] 

When the videos of the shot agree with the image conceived 
by the user 17, a button 58 for "adjustment end" is pressed. 

13 
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Thereby, the relevant shot is set in a display window 61 for 
displaying a post-adjustment shot. In this case, the contents 
of the shot displayed are, as in the previous case, initial, 
intermediate, and final videos. When all of the shots are 
adjusted or the adjustment is ceased by means of the button for 
ending the division along the way, each shot is now edited. A 
method of editing per shot includes an order rearrangement, 
copying, deletion, incorporating a shot from other video files 
using a button 64-3. Further, in the case where the videos 
displayed on the respective windows are indexed, the videos can 
be synthetically displayed to thereby confirm the initial 
division image conceived by the user 17. The instructions of 
"longer" and "shorter" can be arranged to be audio instructions 
through a microphone, which significantly simplifies the 
operation . 
[00231 

Fig. 6 is a flow chart for describing an operation of the 
main control section, wherein (SI) to (S12) show respective 
operation steps . When the editing work is started and the user 
17 first confirms the video contents (Si) , the main control 
section 13 monitors a keyboard operation (S2) . When a key is 
pressed, themain control section 13 memorizes the relevant frame 
number and key content as the index information (S3) . The 
keyboard operation is continuously monitored when no instruction 
to start the division is issued (S4) . When the video contents 
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are confirmed and the instruction to start the division is given, 
the automatic division processing based on the plurality of 
division references and the plurality of division ranges are 
memorized (S5) . When all of the different kinds of automatic 
divisions are completed, the display starts in accordance with 
the pre-adjustment division information 33 for display, which 
was described referring to Fig. 3 (S6) . The shot displayed is 
confirmed to thereby change the length of the shot when necessary 
(S7) . The division range is changed according to the method 
of changing the shot division range described referring to Fig. 
4 and displayed as instructed (S8) . The foregoing process is 
repeated until the videos of the shot agree with the image 
conceived by the user 17. The termination of the adjustment 
is instructed (S9) , and the relevant shot is displayed on the 
display window 61 for displaying the post-adjustment shot (SlO) . 
The operation moves on to the next shot unless the operation 
is interrupted in response to the button 64-2 for ending the 
division or the adjustment up to a final frame is completed (Sll) . 
The completion of the adjustment may be followed by such a step 
as rearranging shots and incorporating the shot from other video 
files if necessary, and then the entire editing work is completed 
(S12) . 
[0024] 

[EFFECT OF THE INVENTION] 

AS thus far described, the video edit supporting system 
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according to the present Invention comprises an index supply 
section for recording index information serving as a marker for 
a content of the video and audio, a shot automatic division 
processing section for automatically detecting shots based on 
a plurality of references previously provided and showing, at 
the time of editing, a cut point defined based on another reference 
as a candidate with respect to an instruction to change a length 
of the shot defined based on a particular reference, and a display 
device of displaying a candidate shot . Therefore , because there 
is the interaction between the shot automatic detection and the 
user, the user only needs to browse the contents of the video 
file once so that the shot division is automatically performed 
with reference to the index information set by the user. The 
user can perform the editing work by only issuing the simple 
instruction to change the shot length automatically divided or 
rearranging the order of the videos per shot . More specifically , 
lengthy time consumed for confirming and recording the contents 
can be saved , thereby enabling the editing work to be efficiently 
performed, and it can be avoided that the videos are incorrectly 
edited due to the wrong memory and false recognition. Further, 
when the video contents cannot be confirmed beforehand, the 
speedy video editing can be achieved. 
[0025} 

The shot automatic division processing section employs 
the audio information as one of the plurality of references used 
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for the shot automatic detection. Therefore, the division is 
performed by means of the generation status of the particular 
speaker, thereby eliminating the occurrence of such a problem 
that the post-editing video contents may include any missing 
audio . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] Fig. 1 is a block diagram illustrating a 

configuration according to an embodiment of the present 

Invention. 

[Fig. 2] Fig. 2 is an illustration of a video division method 
according to the present invention • 

[Fig. 3] Fig- 3 is an illustration of examples of a shot 
automatic division and an operation at the time of adjustment. 
[Fig, 4] Fig- 4 is an illustration of an operation when a 
length of the shot division is changed according to the present 
invention . 

[Fig. 5] Fig. 5 is an illustration of screens of display 

devices according to the present invention. 

[Fig. 61 Fig. 6 is a flow chart of operation steps of the 

embodiment shown in Fig. 1. 

[DESCRIPTION OF REFERENCE NUMERALS] 

1 video source 

12A reproducing/ recording device 

12D reproducing/recording device 

13 main control section 
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13A shot automatic division processing section 

13B index supply section 

14 display control section 

15A display device 

15B display device 

16 input unit 

17 user 
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Fig. 1 

1 display device 

2 display control section 

3 reproducing/ recording device 

4 main control section 

5 shot automatic division processing section 

6 index supply section 

7 input unit 

8 video source 

9 user 
Fig. 3 

10 video file image 

11 index information 

12 pre-adjustment division information for display 

13 shot division information based on respective references 
Fig, 4 

1 method 

2 selection object 

3 division point to be selected 

4 next division point 

5 current division point 
Fig. 5 

1 longer 

2 longer in altogether 

3 shorter 
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4 shorter in altogether 

5 adjustment end 

6 start division 

7 end division 
a other file 
Ficf. 6 

1 editing start 

2 keyboard operation 

3 no operation 

4 operation 

5 supply index information to relevant video frame 

6 instruction to start division 

7 memorize shot divisions based on a plurality of divis 
references 

8 select and display pre- adjustment display shot 

9 change shot length 

10 yES 

11 NO 

12 Change and display shot division range 

13 instructi.on to terminate adjustment 

14 change display window 

15 interrupted or adjustment completed up to final fr 

16 editing end 
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p. 6-2 0 2, /MU, #± : 1991 TY^^^kX I 
TEC 91 21-1, pp, 3 8 i;^^f<z>:^tfe)&*3^ 

[0 0 0 7] 

*fc, »±lii«ffiTefe«»^«S:IS^L;^)!i^^V3!y 

tn^-oxv^"^ t,\^^^x^ffi^->tz. ^^\z^n^m< 

^ ±;&t o tim?fc« ^mSr -5 t 5 ^(DiK D ?1 b ^ 
[0 0 0 8] I®»co«'&tcH, *t^<ofca6co=^-^&Mtt 

[0 0 0 9] ^^MoaWtd:, ;^:y H^-f >h<Z)«^WJc 
[0 0 10] 
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(3) 

3 

[0 0 11] 

[0 0 12] ^UT. *^i^esic::>v^Ttl. «j«c<^®« 

mx. m^mM. ^^^u. ^^m^. ;^^^sf^«h(7) 
t-r-So V3 >y h^^fdo-fytUT^, fflffi$n;/bi 

&^V^fiS»c?)1^^0«j<t:*^®Mrtl-*^m«l'^ 
(OS/a hci:a;^-rc >^x>>^;&^e)>'--> 4^7 

[0 0 13] w^i««{c::5ViTJi. #*co«na, 

[0 0 14] 

[mswi 0itt*«i«<^-^Js«*^-r«*BiTS> 



9 0 5 4 9 

4 

ft^^m^X^^. §ft«V-Xl l«H^/8HSgBl 
2 AJCj;oT^»JW88l 3^StOj2itfo 13BlifiJffl# 

i^mnt^-(D}H^^wscr^. 1 3 Att'>3ry 

->3 !y h4>fy(^)i&31&fTVi|BtSLT43<. 1 2 B«S^ 
/|3SSST»0, 5pjffl*l 7i:OM^lrJ;t)f»Jffl^l 
7 CO-f LT a h^J^ilI;&tT^*7!^to tcM^ 

X. i^Bvh^&.<D^^^^mMmzmmt^. m%v^ 
\t. s^/ie®ss 1 2 A 1 1 2 B ^^mzmm-r^ z. 

tXXnm:pi^nOc 14«^^Mfil«K-e*f9. z^By 

rz^of^m-^^mm^x^^o i 5a:^^zm 5B\t^ 
^msx$>r)^ m^mm^i 4\z^K^^^^nrcp^m^ 

^0. mm^i7fi^'i>y'y^7.mm'pi^3yh»mm 
m<DmjE^^^m^-r^>mmx;k^, 

[0 0 15] m2\ttiyh^-i>hmm^^XSzyByh 

mm<D-mhLxi^->'^aL>z^^&:(D^wi^mLrz.m 

Tfe^o ^r^t>t>. 21-1, 21-2, 21-3, 2 

1 -4<3!)#>er(Dratt. ^ti^nmB^-Ri^±v. mm 

tlBtLXikmLXlf^^o 2 2- 1, 2 2-2«f!jffl# 

1 7titmMi,rc'i>y'y^xmm\z^^6^mx^^o 2 
2~iumnm\zmBL. 2 2~2\t}^mm\zmBiyX 

Z, tm>f)^^o b, 22-lt22-2 (^^n 
ST, lftcDiSi*oefe«;0^fRff«<^5feife<i:bT^©^ 

f)^i^^z.t^7nLx\,^^o 2 3\mpmmf)^^^mvrc 
mx&r)^ z.co^mt^xmnmoui^^^m^mm'^n 

Ti^^So z.(D^5\z. l::3cDft«7r<;i'T?'b^lPJ:^» 

[0 0 16] ms\t>^Byh<Dj^mi^mm^^ismm^ 
<DW}r^^mmL^rzmx$>K>. s i\t^»yr^jv^^ 
3 2 \mmmmm 1 7 ©K«u>£:-r >^y^7sx. 

Z,<DmX\t'i>y'y^XX^A, Bt^^^V^ ^nXV^^, 

^>xy^7xx¥A. Bii, mffmtj^mm^ 

tt«rt«fr^o 3 3«lliSS(f©^^l95J'fflff«, 34 

-3 8(^s&(D>'3>y bgfft5>ai«ai*^-ro \t\:^\z. 

tlX\f'^^m»\t^>y'y^xmm\Z&^\^^X6^9iV. 

yy'y^xs 2<Df3.\^^m^\t^rmf^»m^ff-DX\f^^ 
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(4) 

5 

[0 0 17] :k\z. mm^i 7<Dm^\z^r)^m^^^ 
m^U4:bm\z^\^^xmm-r^. 4o-4 3»*si'- 

<D^mmm\z^^m»i(o»m^. ri^i^-^minMSimm lo 

[0 0 18] ^SlTtt, 3S5>SiJ/ai:^i)'td/aa)^Mra 

Pll^¥i^tcU;^cMtc-#]i£i.^5^SiJ^4 0-10 

[0 0 19] $f>tc. «a|ttEiBUTVi;^Vidt. 

<D^w\&mmm\P\\z^Ki. mA.\t. ^smo^mnn^i^m 

[0 0 2 0] IS 5 »^^^SCD[i|M«^0liT»^. 5 0 

^ 6 0 li0 KD^^SM 1 5 A, 1 5 Bl;:?tf|S;UTVi 5<7 

2P3'>6 4- UC^6 4-2J-.i:D«^'r^o 5)^fJffiM 

> 6 4 - 1 ^wkm-^ ^m<Dm.mmmmz^ 

h*ffi©ifetR 52-1-52-3 ^mm^^. m^l^m 40 
5 2 - 1 «S^3 y hCD5fep(Defe«. 5 2 - 2 

^(D^^X^ 5 1 2 il D CO^^J^^Sr^^r -51^ 

2-1^52 - 2ora©-ss<»ai$nTVis>'3 ^ 

«52-3(Z)^, fcSV^tigfeSlS 2-2 t5 2-3<Dm 

[0 0 2 1] 5 4, 5 etc^L/fc rfi<j fc^Viji r@ so 




«rM¥5-2 9 0 5 4 9 

<j ^(D^-9>\zxr)i^Byh5^m^om^^^^^\t.m. 

5t«5 2 - l*S^>fi5 2-30[)if-&^30^<7>fiS(S:i7U!y 
S<J (^3P5^>5 5. 5 7;&tJf$nfcS'&«> Mmtt) 
[0 0 2 2] V3 >y hefe«;0^flJI9#l 7cO'1'p^-v{C^ 

i--^mM^n^c z.;Lxh>^Byh(Dm7}k\Hm\t>^By 

X. ^^x(D>^Byh^mmvt»t>'o^m'^. $>^i^m 
'^^x^mmr^i^>\z^r)mm^^mvrcm'^. 
3^y hS(Dlifttc^^c i^3yh^<DmM:^&tVX 

\t. |g#An#A, H'm 3|^5'>6 4-3lCcJ:-5 

^fc. ^0^>V^\zSm^nrcmm^z^>y^y!7 

[0 0 2 3] meit^mmmomi^^mmLTcya-^ 

^r-hX$>^. (S 1) - (S 1 2) li&X^>;/ 

r^^^-To fi*fPUI*H*6b, ttCdtc (SI) fijffl* 

1 7;^t^«f^§^aSt-^a^. ^««SB1 3X\t^-(D 
^LTlES-r^ (S3) o ii-iafflSfeiDffl^ (S4) 

ifn\^^\^m^^x^-^-]^mi^(D^m^mn^o 

(D^»mm\z^r}i^B y ho^j^m^m^ff^fm^^z^ 
m^<D^mmm^mit^^ (ss) « •r'^T<DaacDa 

Wj^iiJjO^^TUrcWr^ST, &3T?^ejlx;^lilEtacD^^ 
ffl5^»Jtg«3 3iC«!oT^^Si8jl&-rS (S 6) . mm 

^tifc^^Byh^mrnhX. '^>W\z^r)zyByh^<D^ 

M^m^r^ (S7) o jg^tCcfcD, m^xmmvrczy 
3 y h»mmm(D^m,:^i^x. »^mm<o^yi^m^m: 

(3 8) o :ic7)f^m^fiW#l 7cD'f ^->^Jc:'& 
^STKIi^jgt-o iEiM»T<z>ft^ (S9) (C<fcO, 
3 *y h^->3 !y hiJ'SJIIS^Ov'3 h*^»>>r 
6 I'xS^-r^ (S 1 0) « 5}'SI»72P:5'>6 4-2tC 

^^li;^(7)>^3>y h'x^^ (S 1 1) o ^rc, 

^myr-iJvo^i^B y h<Dm^i^^fxii(Dmik^m\ 
mMi^m\mT (s 1 2) t^^s. 

[0 0 24] 
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X^tcJcDv'a*;; h^SKMmL, HmtcBRLT, »^ 
[0 0 2 5] i^a !y K &I64i^ffM3aSB«> v^a 



(5) «rM¥5-2 9 0 5 4 9 

[®3] 2^^^a)v3^y h(7)ai!ii^««^<fct;ill^<Z> 

[1^5] i^%^<r>wh^wmmmiSu(r>mmwn^^. 

[«=^OU£B^] 

1 1 e*«v-x 

12A S^/tH»gS 
12B St/ES^B 

1 3 ^wm 

ISA v'ay 

13B ^>x^y^X(t^fiS 

1 4 s^Mian^iB 

15A S^SB 

1 5 B ^^SB 

16 K-hmm 

17 
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